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Abstract 
 
 This study of the vegetation of the 100,000-acre Connecticut Tract in western New 
York examines the presettlement characteristics of the forest, including the tree species 
composition, tree density, and wetland extent. Presettlement vegetation studies add to what 
is known about the forests of this region before European settlement in the early 1800’s 
brought widespread changes to these forests. The ecological data in original private land 
surveys from 1811 were transcribed and then analyzed using ArcGIS and IDRISI GIS 
software. The surveys contained both witness tree data and line descriptions, which were 
analyzed for species composition and community type and were compared with Forest 
Inventory and Analysis (FIA) data about the contemporary forest in the study area. The 
community type results together with surveyor notes were used to extrapolate wetland 
coverage, which was compared with the 2006 National Wetlands Inventory Database.  
 This study fills in missing historical data between the two largest land purchases in 
western New York and examines forest composition at a finer-grained scale than surveys of 
those land purchases. Comparing past and present vegetation clarifies past causes of 
temporal and spatial variability and provides a reference point for land managers who need 
to understand the effects of land-use history for ongoing restoration efforts. 
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Chapter 1:  Introduction 
 
  
This thesis starts with the following premise: that land management and ecological 
research require an understanding, first, of how natural and human factors influence a 
landscape and, second, of how past and present conditions define future ecological 
possibilities. Thus, not only does this thesis focus on the ecological characteristics of the 
presettlement forest in a 100,000-acre tract of land in western New York, but it also 1) 
examines those characteristics in relation to the area’s cultural history of settlement and 
land use and 2) compares these characteristics to the current conditions in the first decade of 
the 21st century. 
 
Historical Research in Ecology and Its Significance 
By comparing past vegetation with current plant communities, studies of 
presettlement vegetation help us to develop an understanding of historical changes in 
landscapes. They demonstrate the effects of long-term ecological processes and address 
questions about how and why current aspects of an ecosystem differ from their past state. 
Historical vegetation studies illuminate past causes of temporal and spatial variability. They 
also provide a frame of reference for assessing modern patterns and for identifying the effects 
of land-use history. In former agricultural areas like western New York, opening a window 
on the past can aid in predicting what vegetation patterns are possible or probable as land 
reverts to a less tended state. 
Historical ecology studies how and why landscapes have changed through time, 
taking into account the effect of climate changes, species migrations, disturbance events, and 
human actions (Whitney 1994). It examines changes in ecosystems on temporal scales of 
decades, centuries, and millennia. Applied historical ecology is a field that uses knowledge 
about past landscapes to guide management of ecosystems in the present and for the future 
(Foster 2002; Foster and Motzkin 1998; Swetnam, Allen, and Betancourt 1999). 
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Historical ecology is limited by the types of natural and documentary records that 
remain available and intact over periods of decades and centuries. Just as anthropologists 
study past cultures based on their material remains, historical ecologists study past 
ecosystems based on those remains which are least subject to decay—bones, fossils, pollen, 
tree rings, and similarly preserved records. While paleoecology utilizes fossil records, such as 
pollen deposits in lake sediments, in order to reconstruct a picture of past ecosystems, 
historical studies of the modern era use a combination of human and natural records to trace 
the relationship between cultures and natural environments. Recent historical records 
include diaries, letters, photographs, financial records, and surveys. 
Historical research contributes to ecology by adding to what is known about changes 
in ecosystems that have occurred over timescales of decades to centuries. It documents 
ecological changes of the past and in some cases can contribute evidence that supports causal 
claims about why they occurred. There are at least three ways that historical ecology adds to 
our understanding of ecosystems, illustrated here with examples drawn from forest ecology.  
First, historical investigation can reveal mistaken assumptions about the past. For 
example, Cogbill, Burk, and Motzkin (2002) discovered that township survey records from 
between 1623 and 1850 showed that beech was more dominant in northern New England 
forests than had been believed, while pine, hemlock, and chestnut were less abundant. This 
correction could lead to more appropriate management and conservation decisions.  
Second, knowledge of historical conditions allows changes to be tracked. It may also 
provide evidence that rules out certain causal hypotheses. Some ecological changes, such as 
changes in climate, occur at such a slow rate that they may not be noticed unless there is an 
established frame of reference for comparison. Hamburg and Cogbill (1988) used witness tree 
data from historical surveys in New Hampshire to investigate long-term trends in forest 
composition to examine the decline of red spruce. While it had been suggested that this 
decline was recent and could be attributed primarily to acid rain, the historical data 
suggested the declining population trend began decades earlier than is consistent with acid 
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rain as the sole cause, suggesting climatic warming as a significant causal factor. In this 
case, therefore, the historical evidence demonstrated that the trend had a cause that 
preceded recent industrialization. 
Third, historical ecology can help to separate natural and cultural causes of 
variability in ecological patterns. In two cases of shrub and tree invasion in the southwestern 
U.S., historical research contributed to identifying either natural or cultural causes. Packrat 
middens, which often contain seeds and plant remains, are a source of ecological information 
in parts of the southwestern U.S. that can extend from 100 to over 10,000 years ago. Based 
on deposits in packrat middens from across the region, researchers found that in Owl 
Canyon, Colorado, the northernmost site of pinyon pine invasion follows a pattern of ongoing 
postglacial expansion. In contrast, montane grasslands in northern New Mexico have been 
invaded by stands of ponderosa pine and Douglas-fir during the last century, an invasion 
that was only discovered through an assessment of historical aerial photographs of the area. 
Evidence points to livestock grazing and fire suppression, rather than purely natural 
processes, as causes of this invasion (Swetnam, Allen, and Betancourt 1999).  
Historical ecology also has practical applications in planning land management. It is 
a necessary component of ecological restoration projects, since historical investigation is 
required in order to identify a baseline for restoration. The past state of an ecosystem is not 
by default the goal of restoration efforts, since contemporary landscapes exist in a new 
constellation of species, biophysical factors, human needs, and surrounding environments. 
Rather, the past locates a reference point. Determination of historical reference conditions of 
a landscape can help restorationists identify how a landscape has been changed by recent 
human actions and can help them to focus on a range of conditions that would satisfy 
restoration goals (Egan and Howell 2001). In the previous example in northern New Mexico, 
for instance, the National Park Service intends to manage the land to preserve historic biotic 
communities. Discovering the recent tree invasion led to changes in the land management 
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plan which will move the system from its existing condition to one that more closely 
resembles the historic reference model (Swetnam, Allen, and Betancourt 1999).  
Even when strict ecological restoration is not a goal of land management, historical 
ecology can contribute to well-informed management decisions. By identifying species 
compositions or disturbance types that were prevalent before rapid or pervasive changes in 
land use, land managers can get a better idea of what may be possible in a landscape. 
Knowing the history of land use can help identify changes that may affect the function of 
ecosystem dynamics, such as the physical, chemical, and biological changes that are imposed 
on soils by plowing and grazing (Foster et al. 2003). And by disclosing past patterns of 
ecological change, historical studies can correct mistaken expectations for future change and 
can identify possible barriers to land management actions.  For instance, when past land use 
has changed a landscape in multiple ways—altered species assemblages, removed natural 
disturbances, and changed soil composition—then restoring just one of these elements may 
not be sufficient to restore historic ecosystem conditions (Foster and Motzkin 1998). 
 Historical knowledge can sometimes aid in prediction, but perhaps a more important 
use is in providing a view of what is possible in an ecosystem or for a collection of species in a 
particular environment. Knowing what past conditions were can reveal whether current 
conditions are anomalous relative to the historical background. In the eastern United States, 
historical ecology is most often used to reveal the legacies of climate change, land use, and 
disturbance. 
Pre-European-settlement vegetation studies, like other studies in historical ecology, 
can expand our understanding of both nature and culture. They are of interest to 
environmental historians and in other disciplines besides ecology, and such studies draw on 
methods and tools usually associated with a variety of scientific and humanistic disciplines, 
including history, geography, and ecology. Their findings can be applied to resource 
management and ecological restoration and can contribute to further studies in anthropology 
and history. Presettlement vegetation studies are essential in the field of ecology, but they 
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are also relevant to biogeography, environmental history, and physical and cultural 
geography. 
 
The Pitfalls of Historical Research in Ecology 
The early land surveys that are the basis for this and similar studies of 
presettlement vegetation are an example of how the vagaries of history impair what we can 
know about the past. The first obstacle that must be cleared in performing historical 
research using land surveys is to locate the earliest records.1 Beginning in 1812, the federal 
government’s General Land Office Survey standardized techniques for performing land 
surveys and centrally archived the surveys of large parts of the American Midwest. Thus, 
rich ecological data have been readily available for studies of presettlement forests in far 
western Pennsylvania and New York, for the upper Midwest through Wisconsin and 
Michigan, and for most central and western states, for a total of thirty states (White 1984). 
Analyses of General Land Office records have provided knowledge of historical reference 
conditions for active restoration movements in these states.  
However, land surveys for the eastern areas of the United States settled before the 
nineteenth century are fewer and have not been as well examined for the ecological data they 
contain. In many cases, the first surveys were performed by private landowners and, when 
they are still extant, may be held by any of a number of public historical archives or private 
collections. Many have traveled far from their origins. Some are in state archives, some are 
in county or village record collections, some in private collections, and many have been lost in 
two or more centuries of moves, fires, floods, and even wars. In the eastern states, there are 
                                                       
1 Indeed, fruitlessly scouring various archives in the Rochester, Finger Lakes and Genesee 
Region consumed the early months of my work on this research project. Franz Seischab 
compiled data from presettlement land records held in the New York State Archive in Albany 
and other public and private collections in New York (Seischab 1990). He was unable to 
locate records for certain portions of the Phelps and Gorham Purchase, and I had hopes that 
in the fifteen years since his research, the records would have surfaced. They have not. I owe 
the discovery of the Connecticut Tract Landbooks in the Skivington Collection of the 
University of Rochester Archive to a tip from Charles Cogbill. 
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more types of land surveys, performed using a larger assortment of methods and with 
greater variation in detail and accuracy than in the more recently settled western states. 
Thus, records from before the era of the General Land Office require more intensive labor to 
locate and, once found, to interpret. Recovery of the valuable ecological data from remaining 
extant early surveys is a step in deepening our understanding of the effects of land use in the 
eastern United States (Whitney and DeCant 2001). Early survey records can give us 
knowledge of historical forest composition which is more thorough and less skewed by 
confounding factors, such as land-use legacies and disease, than contemporary studies of 
remnant old-growth vegetation (Cogbill, Burk, and Motzkin 2002). 
Once early land surveys are successfully located, however, and assuming that they 
are in fairly complete and legible condition, further quality considerations arise from the 
erratic methods of early land surveyors. Today, ecological studies almost always use a system 
of rigorously selected samples to represent the entire study area. A typical forest survey, for 
instance, establishes transects scattered through the study area in such a way that the 
sampled trees are extremely likely to capture the characteristics that would be found if each 
and every tree had been counted. The scientist conducting the study puts in place 
methodological controls to ensure a representative sample by randomly selecting transect 
locations or intentionally including samples from each aspect. 
Working with historical records, however, reduces the amount of control that a 
scientist has over the number and placement of samples and the type and quality of evidence 
that is collected. Historical evidence, whether from land surveys or other sources, may fall 
below the contemporary standard of sample selection in various ways. In many cases, the 
evidence that we have concerning early American natural history is based on the 
observations of amateurs, as with the use of historical diaries or travel logs. Such evidence 
can provide insight into what the environment was like, but it cannot alone be the basis for 
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quantitative studies.2 In some cases, the data that we have is very likely biased, such as 
when the best information about food or fuel resources comes from the advertisements of 
land speculators, some of whom were not above exaggerating the value of what they were 
hoping to sell. Although certain types of historical records are systematic and quantitative, 
such as census records, financial records, and land surveys, these may yet vary in their 
quality, depending on how complete and how well-preserved they are.  
In performing historical research in ecology, it is important to assess the reliability of 
records, as well as the limitations of the scale they represent. In some cases, partial records 
may be the only available reference for estimating change through time, and this makes 
them valuable tools. This exclusivity may motivate us to accept records which are less than 
ideal, but at the same time we should always keep in mind how they are limited, and we 
should supplement them with other evidence whenever possible. Questions about reliability 
constrain the uses of historical data without reducing their value. 
The challenges of working with historical records which were encountered by this 
study included constraints on sample selection, lack of uniformity across the four component 
surveys, missing data points, and a lack of choice in fixing a scale for the research design. In 
response to this challenge, the study makes use of two different observation methods within 
the survey and explicitly evaluates bias. Moreover, it is important that many studies of 
presettlement vegetation be performed, preferably at different scales, so that their results 
can be compared and error or bias discovered. Other studies of presettlement vegetation in 
western New York cover much larger areas than this one but at a larger scale. For the most 
part, observations for these larger surveys were made only every mile while observations in 
the Connecticut Tract survey were recorded at least every quarter-mile. A survey which was 
                                                       
2 As one historical ecologist has asked, “[H]ow can the credibility of the 1609 account by 
Henry Hudson’s party of the vegetation along the present Hudson River be assessed when 
Hudson himself wrote earlier in the same journal: ‘this morning, one of our company looking 
over the boord saw a Mermaid….her backe and breasts were like a womans…in her going 
downe they saw her tayle, which was like the tayle of a Porposse, and speckled like a 
Macrell’?” (Noss 1985, 6). 
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performed at the scale of lots rather than the scale of townships, though smaller in total 
area, shows a finer level of detail and can be used to answer a different set of questions. 
 
Historical Records of Presettlement Forest Vegetation 
 Land surveys dating from the time of European settlement are an essential source of 
ecological data in the eastern United States. Surveyors frequently included information 
about trees because the surveys were used as a basis for estimating the quality—and thus 
the price—of the land. Land with desirable tree species growing on it was doubly valuable 
because the timber could be sold for building materials or firewood and because high-quality 
timber indicated land that would be suitable for agriculture, once cleared. Likewise, swampy 
or rocky land was more difficult to sell, and land speculators in this region placed a low 
priority on transferring the title on marginal lands because of the risk that unproductive 
farms would default on their debts. Whether the land was of high or low quality, landowners, 
who were almost always absentee, had an interest in knowing the true value of the land they 
possessed. Thus, private land surveys do tend to be accurate, and they yield useful ecological 
information regarding the species composition of presettlement forests. Because the surveys 
are referenced to landmarks, to legal boundaries, or to latitude and longitude, even today we 
are able to map the information that they contain.  
The level of ecological detail and the reliability of these records varies. The first 
surveys performed on large land tracts, such as the 1791 survey of the Phelps and Gorham 
Purchase in western New York, explicitly describe forest types and variation across the 
landscape for the purpose of valuing the land’s timber resources and agricultural suitability. 
Such surveys, covering hundreds or thousands of square miles, also include the surveyors’ 
general comments about terrain and forests, such as the presence of clearings, swamps, or 
wind damage. In other surveys, the ecological data gathered was incidental. For instance, in 
order to mark boundaries of newly plotted town lots, the surveyors either set stakes or 
marked existing trees that grew on property lines and corners. The most detailed surveys 
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that record such trees (called ‘witness trees’ or ‘bearing trees’) identify tree species, tree 
diameter, and the distance of the recorded witness tree from a point on the boundary line.  
 Early land surveys have proven useful in reconstructing presettlement tree species 
distribution and forest density because the survey method used for the purpose of marking 
political boundaries and property ownership mimics a systematically sampled survey. The 
sampled trees are chosen by an independent process, namely, by their geographical location 
at set intervals along lines in a grid. Thus, it is safe to assume that the chance that a 
particular tree species will fall at the chosen spot is a function of the distribution and relative 
abundance of that species in the forest. Likewise, information about forest density can also 
be gleaned from surveys that recorded the distance between the survey line and the closest 
tree. Assuming that the surveyors did not have a preference for trees of some particular 
species or some particular size, the average stake-to-tree distance indicates the mean area 
per tree, and so the average number of trees per acre can be calculated (Siccama 1971).  
 
Historical Changes in Forest Composition in the Northeastern United States 
The ecological data contained in early land surveys is especially useful in showing 
how presettlement landscapes, particularly forests, were different from their current state. 
Although specific differences between presettlement and current forest composition and 
structure vary from one place to another, certain observations have been repeated in several 
comparative studies. Broad generalizations are possible because many areas of the eastern 
US share a common pattern of land-use history. Following European settlement, a large 
percentage of the landscape was logged or otherwise cleared for agriculture. In the late 
nineteenth and early twentieth century, as the economic base of the northeast shifted from 
agriculture to manufacturing, and as the human population became increasingly urbanized, 
some formerly agricultural lands were abandoned and reverted to forest (Foster et al. 2003). 
Other changes in species composition are the result of introduced pests which rapidly spread 
through the northeast at known times in history. 
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Thus, although several different forest types occur in the northeast, certain changes 
in forest composition and structure are common throughout this region. Much of the 
variation between presettlement and contemporary forests is due to land-use legacies. In 
their study area in north-central Massachusetts, Foster et al. (2002) found that climate 
change and land use were the two most significant factors in predicting how forest vegetation 
has changed. Climate change was the cause of rapid shifts in vegetation composition about 
1500 years ago, and changes in land-use practices caused dramatic shifts just over 300 years 
ago. European settlers cleared over 70% of the forest for pastures and fields and to make use 
of timber and firewood products.  
Over the last century, much of the formerly agricultural land in the northeast has 
been abandoned and reforested through the process of succession, but not with the original 
vegetation types. The circumstances of reforestation favored species that sprout from roots 
and stumps after logging, as well as those that aggressively invade open sites and are less 
shade-tolerant than the species common in earlier forests (Foster, Motzkin, and Slater 1998). 
Because northeastern forests contain relatively small areas of primary-growth forest, they 
contain fewer mature individuals, and the relative abundance of long-lived mature-forest 
species has declined (Foster et al. 2003). The forests of the northeastern United States have 
also been changed by a reduction in fire which correlates with a reduction in white oak and 
an increased percentage of other species, including red oak (Abrams 2003). In addition, 
disease has all but eliminated mature chestnut and elm from northeastern forests. The 
result of these changes is that contemporary forests are more homogeneous than were 
presettlement forests, and they vary less in response to subtle gradients in regional climate 
(Fuller et al. 1998).  
A number of tree species have been or soon will be threatened by imported diseases 
and pests (Table 1). Many of these species are foundational species that significantly 
contribute to forest structure, and their absence can dramatically alter ecosystem dynamics 
and functions (Ellison et al. 2005). Tracing the history of eastern forests helps land managers 
11 
Table 1. Potential causes of changes in forest structure and function between 1811 and present in the Connecticut Tract. 
 
Causal factor Approx. period of activity Effects 
Conversion to agriculture 19th century, predominately Clearing of forests, especially affecting 
species which are slow to recolonize, such 
as beech and oak 
Draining of wetlands for agriculture 19th century Reduction in extent of wetlands and 
wetland species 
Absence of fire consequent to 
settlement 
19th century to present Lower reproductive success of white oak 
Draining of wetlands due to 
construction of Erie Canal  
1824 Reduction in wetland extent, especially 
south of the canal 
Chestnut blight—an introduced 
Asian fungal disease 
1910-1940 Virtually wiped out chestnuts 
Dutch elm disease—an introduced 
Asian fungal disease spread by two 
species of bark beetles 
1940s to present Reduced number of elms, lower 
reproductive success 
Butternut canker—an introduced 
fungal disease of unknown origin 
1960s to present Reduced number of butternuts 
Beech bark disease—a scale insect 
and fungal combination introduced 
from Europe 
1980s to present Reduced vigor and increased mortality in 
beech in some areas 
Hemlock wooly adelgid—an 
introduced Asian insect 
current and future threat Projected loss and decline of hemlock 
Emerald ash borer—an introduced 
Asian insect 
current and future threat Projected loss of all species of ash 
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better understand what species may be missing, which may aid in restoration efforts. For 
example, if an analysis of presettlement forest data revealed that American Chestnut 
(Castanea dentata) was a major component of a forest, then this information could be used in 
decisions about whether to potentially utilize another species to fill the role that chestnut 
played. For these reasons, an accurate picture of presettlement forest composition is needed. 
Wetlands, including wetland forests, have also been lost from the northeastern 
United States, and at an even greater rate than upland forests (Dahl 1990). Wetlands were 
once considered an obstacle to land development, human health, and economic progress. 
They are now considered a valuable source of ecosystem services which benefit humans, 
including carbon sequestration, water filtration, and sedimentation (Zedler and Kercher 
2005). Wetlands enhance the biodiversity of a landscape, serving as important habitats for 
many threatened and endangered species and also serving as nurseries for aquatic and semi-
aquatic species (Mitsch and Gosselink 2007). Wetland restoration has become a major focus 
in many communities for economic and environmental reasons, and a better understanding 
of the distribution and abundance of wetlands in the past may aid in the restoration and 
creation of new wetlands in order to prevent further loss of overall wetland area (Zedler 
2004). 
 
Overview of the Study 
This study of the presettlement-era vegetation of the Connecticut Tract has these aims: 
a. to describe the forest of the Connecticut Tract as it existed 200 years ago, 
b. to reconstruct and represent the historic vegetation using a GIS, 
c. to evaluate the two types of vegetation records (bearing trees and line 
descriptions), both of which were used in this survey, 
d. to compare the forest on this tract of land with neighboring tracts, and 
e.  to examine the changes in vegetation that have occurred in the intervening time 
period.
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Chapter 2:  Site and Study Methods 
 
 
 
The study was conducted using original land surveys of the 100,000 acre Connecticut 
Tract in western New York state, USA. 
 
Location 
The 405 km2 Connecticut Tract in western New York lies in the relatively flat Erie-
Ontario Lowlands physiographic region (Broughton et al., 1962). The land area once known 
as the Connecticut Tract or 100,000-Acre Tract is located in present-day Orleans and 
Genesee Counties and is bordered by Lake Ontario on the north. This 6-mile by 25-mile tract 
of land occupies the contemporary townships of Kendall, Murray, and Clarendon and parts of 
the townships of Bergen, Byron, Stafford, and Leroy.  
In 1811 this tract of land was divided by its private owners into four townships. 
When the townships were surveyed, the boundaries were based on the federal standard of a 
6- by 6-mile township pattern. Both the western and eastern boundary of the surveys run 
directly north and south, the southern boundary is on a straight east-west line, and the 
northern boundary is the shore of Lake Ontario. The western boundary, known as the 
“Transit Line,” marked the line shared with the Holland Land Company Purchase. The 
eastern boundary ran along what was known as the Triangle Tract. The four townships of 
the Connecticut Tract are numbered from the southernmost to the northernmost. Townships 
1 and 2 are 6- by 6-mile squares. The northern boundary of Township 4 follows the natural 
shore of Lake Ontario. The boundary between Township 3 and 4 is also irregular; it follows 
the Niagara Escarpment, known (then and now) as Ridge Road (Figure 1). 
Today the Erie Canal transects Township 3 from west to east. There are no rivers in 
the study area, but its smaller waterways are Bald Eagle Creek, Yanty Creek, Sandy Creek, 
Spring Creek, Bigelow Creek, and Black Creek. The Connecticut Tract once held numerous 
wetlands, and the wetlands of today are also significant for the region. The most noteworthy 
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of these lie in Township 4, north of the Niagara Escarpment, and in Township 1, where a 
swamp diverse in vegetation and wildlife is currently managed by the Bergen Swamp 
Preservation Society.  
 
Figure 1. The geographic location of the Connecticut Tract survey in western New York, 
with its four townships and landmarks of interest. 
 
 
 
 
Climate and Soils 
 The study area has a humid and cool continental climate, with winter temperatures 
moderated somewhat by its proximity to Lake Ontario. The growing season on Lake Ontario 
is about 170 days (House 1917). The average annual precipitation is about 35 inches, with an 
annual average of 85 inches of snowfall. 
The soils of the northern lake plains are glacial tills, often with a component of 
limestone which contributes to soil fertility. The northernmost part of the study area, 
bordering Lake Ontario, is uniformly flat, but variation in topography and soils near the 
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Niagara Escarpment and to the south contribute to variation in soils from sandy or gravelly 
and well-drained to hydric soils in low-lying areas. Ancient lakeshores in this area are 
marked by small ridges of coarsely textured, well-drained sandy soil (Broughton 1962). 
The physical geography of the Connecticut Tract is typical for the Erie-Ontario 
Lowlands physiographic province. That is, the climate and soils in this area do not differ 
significantly from the climate and soils to the east and west along Lake Ontario. Because 
climatic and physical conditions are similar between this tract and the northern portions of 
the neighboring land tracts, a high level of uniformity is expected among the vegetation of 
the entire region. While vegetation varies between uplands and lowlands within the region, 
the ecosystem differences between the townships of the Connecticut Tract and the townships 
several miles to the east or west are likely minor.  
 
History of Survey and Settlement of the Connecticut Tract 
 The settlement history of central and western New York differs from the settlement 
history of New England states and Midwestern states in that from the time that Native 
American title to the land was extinguished, or transferred to a European person or entity, 
the land was owned by private land companies. During the 17th and 18th century settlement 
of New England, town and property lines were laid to follow natural topographical features 
such as waterways and hillsides. This system of metes and bounds produced irregularly 
shaped properties, caused property disputes when the boundary line markers moved (in the 
case of streams) or disappeared (in the case of witness trees), and so was impractical for 
surveying the large properties being opened up to settlement on the western frontier.  
In 1785 Congress enacted the Land Ordinance which established the Public Lands 
Survey System and commenced the survey and sale of federal land in the Northwest 
Territory (now the state of Ohio). At about the same time as the federally-run survey and 
settlement of Ohio, very large tracts of land in central and western New York were sold to 
private land companies. The private companies adopted the new federal survey methods and 
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the pattern and layout of townships that were recommended by the Land Ordinance. 
However, the history and pattern of settlement was significantly different than in the more 
western territories. They depended to a larger degree on how various individual private 
companies devoted resources and devised strategies to develop their land and attract settlers 
(Wyckoff 1988).  
The settlement history of western New York includes several large land purchases. 
In 1788 Oliver Phelps and Nathaniel Gorham purchased from the state of Massachusetts the 
pre-emptive right to all of the six million acres of land in New York state that lay west of 
Seneca Lake. Having pre-emptive right to the land meant that their ownership of the title 
was dependent on first being able to extinguish the Native American claim to the land by 
brokering treaties with the Iroquois Confederacy and other resident tribes. Phelps and 
Gorham managed to obtain the title to a large part of their purchase before they defaulted on 
a payment in 1790; the preemptive right to the rest of the land reverted to the state of 
Massachusetts in 1791. The Phelps and Gorham Purchase is the tract of land extending 
between the Pennsylvania state line on the south and Lake Ontario on the north, and from 
Seneca Lake westward roughly to the Genesee River. It also includes 184,000 acres west of 
the Genesee River called the Mill Yard Tract, and the total size of the Phelps and Gorham 
Purchase is about 2,250,000 acres (Turner 1976).3 
In 1791 Robert Morris bought the pre-emptive rights for all the lands in New York 
lying to the west of the Phelps and Gorham Purchase, and in 1792 and 1793 resold most of 
that land to the Holland Land Company. The Holland Purchase contains about 3,250,000 
acres of land, and its eastern boundary is a straight line running south from Lake Ontario to 
the Pennsylvania state line approximately twelve miles west of the Genesee River (Turner 
1974). 
                                                       
3 This historical account reluctantly leaves out, by necessity, a description of native American 
life in the Connecticut Tract. I have been unable to uncover any written record of native 
settlements or activities in this tract of land, though its diversity and fertility alone provide 
reason to believe that there had been inhabitants of the land not too long before the 
surveyors arrived. I discuss this in more detail below. 
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Robert Morris held for himself the strip of land situated between the Phelps and 
Gorham Purchase and the Holland Purchase. He did not extinguish the Indian title to this 
land until 1797. The 100,000 acres that made up the northernmost tract of this strip of land 
changed hands several times before being bought in 1801 jointly by the state of Connecticut 
and William Pulteney. No effort was made to develop and settle this tract for a decade. It 
was not until after the land was surveyed in 1811 that Connecticut and Pulteney’s heirs 
came to an agreement on how to divide the tract (O’Reilly 1984). Once divided, the work of 
promoting settlement was given to the care of a land agent. Even though the State of 
Connecticut had only half ownership, the whole of the 100,000-acre tract has conventionally 
been called the Connecticut Tract (Turner 1974).  
The immediate settlement of the tract was delayed by the War of 1812, but within a 
few years the sale or lease of individual lots brought farmers to the area. Their practice was 
generally to clear a majority of suitable agricultural land during their first year of residence, 
selling the timber for construction, firewood, or conversion to potash. Over the next few 
decades, much of western New York was turned to farmland, with wheat being a prominent 
commodity crop (Wyckoff 1988). However, sales in the Connecticut Tract were slow, due 
partly to the owners’ management and partly to the relatively large extent of the wetlands 
which were undesirable for agriculture. A legacy of this settlement history is that the area of 
the former Connecticut Tract is largely agricultural and still contains no large towns. 
Although some of its wetlands were drained, many remain, and the ecologically unique 
Byron-Bergen Swamp has been preserved relatively intact. After the opening of the Erie 
Canal in 1825, a greater diversity of crops were grown, including potatoes, grains other than 
wheat, and livestock. Predominant crops in the mid-nineteenth century were apples, 
peaches, and beans, with a return to wheat in the twentieth century. There are well-known 
onion fields in the fertile muck soils of Kendall and just to the west of the Connecticut Tract 
in Elba, New York. 
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The Connecticut Tract Landbooks 
The four landbooks for the townships of the Connecticut Tract are held in the George 
Skivington collection in the University of Rochester’s Special Collections (Figure 2). The 
private survey was commissioned in 1811, and each of the four townships was surveyed by a 
separate team of surveyors that autumn. The surveyors’ notes were collated and transcribed 
into the landbooks, which are organized so that all the boundaries of each lot are described in 
numerical order. The surveyors did not travel the lot lines more than once, but the 
transcription organizes the notes for the convenience of the land agent. The lots vary in size, 
especially along irregular boundaries where the survey lines do not trace out a perfect grid, 
and the original calculations of lot size take into account that the actual survey lines and 
marked corners did not run exactly on the originally intended course. Thus, a typical lot is 
100 acres in size (40 chains from west to east and 25 chains from north to south), which was 
the acreage estimated to be appropriate for a single family to farm profitably as a homestead. 
However, the actual area of the gridded lots varies by about ten acres above or below that 
figure. 
 Due to differences among each survey team’s methods, the information for the four 
townships is not perfectly consistent. At a minimum, each of the four landbooks assigns a lot 
number and provides the information about the lot that the land agent required in order to 
place a monetary value on the lot and in order to describe it to a potential purchaser. Each 
lot is delineated according to the compass direction of the boundary lines, the length of the 
boundary lines, and the lots it borders. Each of the lot descriptions also provides the total 
area of the lot in acres, a ranking of the soil quality on a scale of 1 (suitable for agriculture) 
to 3 (unsuitable for agriculture due to stones or swamp), and the timber found along the lot 
lines. In addition, landbooks for three of the four townships provide the common name 
(usually identifiable to species) of one or more bearing trees closest to the corner of each lot, 
the trees’ distance from the corner, and its diameter (the survey for township 2 omits bearing 
tree descriptions). The surveys also describe the waterways and wetlands encountered and  
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Figure 2. Photographs of two of the four landbooks of the Connecticut Tract, showing lots 58 
and 59 from Township 2 and lots 188 and 189 from Township 3. 
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unusual features such as meadows, rock outcroppings, and fallen timber. To varying degrees, 
they describe the lay of the land in terms of whether it is upland or lowland and the 
herbaceous species on it. The degree of detail in describing changes in elevation, soil quality, 
and timber types also varies between surveyors.  
The two types of information useful to analyses of vegetation records are the bearing 
tree descriptions and the line descriptions. Bearing trees are presumed to be a random (or 
near-random) sample of trees because surveyor instructions typically asked that the bearing 
tree selected be the tree closest to the corner. However, it is also possible that surveyors 
preferred species which were easier to inscribe, such as beech, and individual trees which 
could be located at a later date, namely those which were not especially small, old, short-
lived, or valuable (Siccama 1971). The bark of bearing trees was inscribed with the lot 
numbers of the two to four lots they bordered. The line descriptions described the timber 
along each lot boundary. In this set of landbooks, the line descriptions also reported changes 
in plant communities. For instance, they might describe a certain distance along the lot 
boundary as being upland forest containing beech, maple, and elm, and a precise further 
distance as swampland containing tamarack and black ash. The general practice among 
surveyors for describing timber was to rank order the species according to density. For 
instance, a description of “beech, maple, and elm” would differ from a description of “maple, 
beech, and elm” by making different judgments about the relative occurrence of maple and 
beech (White 1984). 
 
History of the Forests of Western New York State 
This study reconstructs and analyzes the ecological and physical characteristics of 
the forests of western New York before rapid settlement by Europeans. Although a full 
examination of the environmental history of this region is beyond the scope of this study, a 
brief look at the land-use history of this area will give a context for understanding the 
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surveyors’ methods and intent and for understanding the reasons for some of the changes to 
the forests in the intervening two hundred years. 
There is a widespread myth, found especially in the literature of James Fenimore 
Cooper and Henry Wadsworth Longfellow, that the primeval forests of the northeast were 
dense, trackless, untouched ancient woods (Thompson and Smith 1970). This cultural image, 
however, does not square with historical reports of travel in New York’s forest in the late 
eighteenth and early nineteenth centuries. At the time that New England was settled, there 
was a sizable Native American population in the northeast, though the precise size and 
density has not been established. During the eighteenth century, the population of Native 
Americans in New York declined, probably due to diseases contracted from contact with 
Europeans and certainly due to the Revolutionary War’s Sullivan campaign, which in the 
summer of 1779 carried out a scorched earth campaign against the Iroquois nations in the 
Finger Lakes region and western New York. (The Iroquois Nations in this region either 
remained neutral or were allied with the British.) Sullivan’s troops destroyed at least forty 
villages and burned fields and orchards. Many survivors of the attack and inhabitants of 
villages which had not been reached by the Sullivan Campaign fled to Buffalo and Canada; 
the following winter was a harsh one, and many of the refugees perished (Graymont 1972).  
European travelers and settlers at the end of the eighteenth century in the Finger Lakes 
region noted the presence of agricultural clearings, burned openings and plains, and well-
traveled roads and paths. Fire was likely used to keep some land open for the sake of 
growing crops or hunting game (Thompson and Smith 1970). Once the Iroquois population 
declined, these areas would have begun to grow over.  
Thus, the land of the Connecticut Tract was far from untouched when it was first 
surveyed in 1811. Areas to the west which were closer to Fort Niagara and trade routes had 
been settled by Europeans a decade or more earlier. A couple of roads had already been 
constructed across the Connecticut Tract. One of these, the Ridge Road, had been an 
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important Indian trail, and another led to the settlement at Batavia. There were also several 
homesteads or small farms which pre-dated the survey.  
The surveyors came across a few grassy meadows. It is impossible to know with 
certainty whether these had been sites of Native American agriculture, but that is one 
possibility. It is also possible that the regions of thick, young shrub and tree growth on 
uplands which were noted in the surveys were recently overgrown Native American 
clearings. It is also possible that the upland oak forests in central New York were 
maintained by Native American burning, especially since some species of fire-tolerant oak 
have declined in the last centuries (Abrams 2003, Cronon 1983).4 At the very least, the term 
“presettlement” should not be taken to indicate that there was no human presence in the 
Connecticut Tract before the 1811 surveys. This term merely designates that after this land 
was surveyed, divided into lots, and sold or leased to settlers, the rate of change to the 
vegetation increased rapidly.  
Although the early surveys do not provide specific evidence of how Native Americans 
affected the vegetation and ecology of particular sites in this region, studies of presettlement 
vegetation have contributed to dispel the myth of uniformly and exceptionally dense forests. 
The density of the forest appeared to vary with the type of forest community, and forests in 
the Connecticut Tract, as in western New York generally, were a patchwork of several forest 
community types interspersed with a few open marshes and, rarely, open grassy fields. 
E. Lucy Braun’s 1950 study, Deciduous Forests of Eastern North America, is still a 
standard guide to the description and classification of the “original” (that is, the 
presettlement) communities in the eastern United States. The Connecticut Tract is located in 
the eastern projection of the forest region Braun designates as “Beech-Maple.” This forest 
                                                       
4 This theory concerning the historical maintenance of oak savannahs by anthropogenic fire 
in the midwestern United States is one basis for the management plan of Rush Oak 
Openings, the easternmost oak savannah in the U.S., located in southern Monroe County 
and managed by the NY Department of Environmental Conservation. The openness of the 
understory and the dominance of oak species are preserved by controlled burning in the 
spring, as weather allows (personal communication with Mark Keister, forester for 
NYSDEC). 
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region covers the lower half of Michigan and much of Indiana, as well as the shores of Lakes 
Erie and Ontario in Ohio, Pennsylvania, and New York, as far east as the Tug Hill Plateau. 
Though it contains a diverse set of tree species, Braun identifies beech and maple as the 
dominant canopy trees throughout this region (1950). 
The more recent history of the forests in the study area follow, for the most part, the 
general trajectory of New York forests being converted to agricultural land in the 19th 
century and slowly reverting to second-growth forest in the 20th century. The results of the 
study will examine this trend in more detail from an ecological standpoint. From a cultural 
 standpoint, this tract was more slowly and more sparsely settled than other regions, but its 
agricultural value has also remained more intact in the last century than in some other 
areas. This tract continues to support diverse agriculture, including fruit orchards, diverse 
vegetable crops, and some livestock. 
 
Study Methods 
Historical land surveys are a rich source of information concerning natural history. 
As early surveyors traveled along property boundaries, they recorded their observations of 
the vegetation, soils, and waterways that they encountered. However, since there was no 
uniform method for conducting the earliest property and vegetation surveys in the 
northeastern United States, there is also no standard method of analysis that can be easily 
applied to all early land survey records. Analyzing presettlement land records requires 
attention to the differences between individual surveys and even the individuality of 
different surveyors working on the same survey. This study compares two methods that the 
same set of surveyors used to describe the vegetation that they encountered in order to 
evaluate whether the information based on line descriptions and that based on the bearing 
tree registry is consistent. The results of this analysis are then compared with larger 
neighboring larger tracts which had been surveyed at around the same time. The results of 
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this study complete the recovery of survey records along the northern New York boundary 
from Sodus to the western edge of the state. 
After transcribing the ecological data from the Connecticut Tract landbooks, the 
bearing tree data were analyzed for species composition of the tract as a whole. Species 
density is a measure of the percentage of the (presumably randomly sampled) bearing trees 
in each of the represented species. Analysis of line description data is somewhat more 
complex because the vegetation along each lot line is described in a rank-ordered list. We 
adopted the methodology developed by Scull and Richardson (2007) to analyze species 
composition for line descriptions. There are three interesting metrics for line descriptions: 
how frequently a species appears in any spot in a line description (“frequency”), the 
percentage of line descriptions which mention each species (“density,” as for bearing trees), 
and the percentage of references for each species at any given rank. Frequency demonstrates 
how widespread a species is on the landscape, while density measures its relative frequency 
compared to other species (density is a percentage), and density by rank provides 
information such as which species are less common on a landscape scale but dominant in 
particular vegetation communities and which are widely dispersed but less common. 
 Contemporary Geographic Information Systems (GIS) permit researchers to analyze 
the data contained in presettlement land records and to display it in visually intuitive and 
geographically meaningful ways. The use of GIS has driven renewed interest in discovering 
and examining historical surveys, in large part because the GIS platform permits combining 
and comparing different data sources and investigating geographical relationships and how 
they change through time. The production of this GIS model was guided by two aims: first, of 
producing a visual representation of the location and distribution of presettlement vegetation 
communities, and second, to supplement the historical data with information about 
contemporary soils, hydrology, and forest communities in order to discover how vegetation 
had changed over time and to investigate community relationships with soil types and 
hydrology. 
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ArcGIS 9.3 was used in the majority of the spatial analyses and database 
development (ESRI 2008). The first steps in creating the GIS involved converting the 
surveyors’ notations from their traditional measurements in chains and links to meters, 
identifying a starting point for each township, and establishing distances in meters between 
each of the survey points at lot corners. Once these distances were established, they could be 
converted into UTM coordinates, and this network of points was georeferenced to a 
contemporary map and also to an image from David Burr’s 1829 atlas of New York State. 
This atlas displays the township lots and had itself been drawn based on the surveyors’ notes 
(Mano 1997) (Figure 3).  
Georeferencing to contemporary maps is possible because many easily identifiable 
physical features from the initial survey survive today. For instance, stable physical features 
such as the escarpment defining Ridge Road were located in the surveys and are also visible 
in contemporary digital maps. In addition, roads, property lines, and political boundaries 
were originally laid on the basis of these land surveys. Such lasting features allowed the data 
from the survey logs to be georeferenced to modern digital maps using current county 
boundary lines, roads, and high resolution aerial photos to establish points of reference.  
An initial starting point in Township 1 was identified in current aerial photography 
(2005 digital orthophotos), and the Universal Transverse Mercator (UTM) coordinates (Zone 
17, NAD83) were recorded to serve as a georeferencing starting point. After converting the 
chains and links in the survey into meters and using the bearings of the survey lines, each 
lot corner location was calculated and converted into UTM coordinates using Excel. These 
points identified the locations of the bearing trees and were attributed to describe all the 
data available for that corner (when available, this included the species of each bearing tree, 
the bearing tree’s distance from the survey corner, and the diameter of the bearing tree). The 
X and Y UTM coordinates were then imported into ArcGIS as an XY events theme and 
converted into a shapefile, one for each township. Positions of the points were visually 
inspected against georeferenced aerial photos to ensure that they imported to the correct 
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Figure 3. A view of the study area showing lot numbers and landscape features as pictured 
in David Burr’s 1829 Atlas of New York State. 
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locations. A follow-up quality control analysis indicated an overall root mean square error 
(RMSE) of 35.4 meters. Subsequent townships were thus built from previously established 
positions to minimize distortions to the original survey distances and bearings. A final 
spatial adjustment was needed to correct for the survey map declination, but the plotted 
positions match well with current physical features and political boundaries, such as the 
Lake Ontario shoreline, Ridge Road, and the boundary between Orleans and Monroe 
Counties. 
The survey lines were manually digitized, connecting lot corners for each lot edge 
(two points per line segment), and assigned a five digit unique identifier consisting of the 
township ID, the lot number and the location of the line within the lot boundary (north, 
south, east, or west). For example, 40012 identifies the eastern boundary line (2) of lot 1(001) 
in Township 4. Northern lot boundaries were coded as 1, southern boundaries as 3, and 
western boundaries as 4. For consistency and to avoid double counting within a township, 
western lot boundary lines were only created for those lots along the western boundary of the 
township, and southern lot boundary lines were only created for lots along the southern 
boundary of the township.  
Up to 12 timber species were added as attributes to lines, based on the survey notes, 
with the order of the species as the relative abundance ranking values. In some places, if a 
lot line crossed through different vegetation communities or different landscape types, such 
as from tamarack swamp to upland hardwood forest, a surveyor would record the distance 
through each of these communities. In the cases where line descriptions of timber were 
divided into shorter segments, the species were averaged across the entire line. For instance, 
where 70% of a lot line was described as beech, sugar maple, basswood and 30% was 
described as ash, elm, and basswood, the line data was recorded in an order that represents 
its relative proportions as beech, maple, basswood, ash, elm. 
Soil quality data from the original survey notes were also included as an attribute for 
each line segment to help identify wetlands in the survey. The original survey practice was to 
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signify high-quality agricultural soils as being of quality 1, middling soils as quality 2, and 
soils that were especially rocky, sandy, or wet as quality 3. In this study site, most soils of 
quality 3 were marsh or swamp, and the survey notes clearly distinguished the reason for 
the lower-quality designation. 
These survey data were then used to create thematic maps, allowing a spatial 
analysis of patterns of species, plant communities, and wetlands. Contemporary GIS data, 
such as NY State Department of Environmental Conservation (NYSDEC) wetland 
boundaries, National Land Cover Data (NLCD) land cover maps showing wetlands and forest 
areas, Soil Survey Geographic (SSURGO) county soils maps showing hydric soils, and 
National Wetland Inventory (NWI) wetlands maps were added to visually assess spatial 
changes and spatial correlations still present in the area.  
A model of the vegetative communities in 1811 was generated by converting line data 
from vector to raster format, then converting the raster cells into vector point data (one point 
per pixel), which were then interpolated within the study area boundaries. The GIS program 
IDRISI Andes (Clark Labs, 2006) was used in this final analysis using the INTERPOL 
module. 
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Chapter 3: Results and Discussion 
 
 
 The landbooks of the Connecticut Tract list 1530 bearing tress and contain 2113 line 
descriptions.5 Each surveyed line mentioned between one and twelve taxa, for a total of 9673 
individual observations in the line descriptions. The taxa used were most commonly 
identified to species. However, since the surveyors used common names to identify the trees 
they observed, and since the common classifications at the time of the survey conflated some 
distinct species, some of the taxa include multiple species. In addition, some species are 
identified by various common names even within an individual survey (Table 2).6   
 
Forest Composition 
Beech was by far the most common tree species in this tract in 1811, constituting 
65% of the bearing trees and mentioned first in rank in 71% of line descriptions (Table 3). It 
was widely distributed across the presettlement landscape, appearing in nearly 90% of the 
line descriptions (Figures 4 & 5). Thus, beech was clearly the most dominant and most 
widely distributed species. Beech was largely excluded from wetland areas and also along the 
escarpment along Ridge Road on the boundary between Townships 3 and 4. Hemlock stands 
were found in the northern townships and were especially common along Ridge Road and 
along Lake Ontario. Black oak, white oak, and hickory grew on uplands just north of the 
Niagara Escarpment and were interspersed with black ash-elm swamps. Black ash were 
found in wet, swampy locations dispersed throughout the study area, where they were 
usually accompanied by elm, silver maple and other tree species. Tamarack were limited to a 
few distinct swampy areas but were dominant within those areas (Figures 4 & 5). 
                                                       
5 There are more line descriptions than bearing trees because one of the four surveyors did 
not record bearing tree information. Township 2 contains only a few bearing trees which 
were marked on the survey due to an early land sale. 
6 Seischab (1992), as well as personal communication with Franz Seischab, was of great help 
in identifying those common names which have now passed out of use and in clarifying 
obsolete terms. For instance, one surveyor frequently described seeing “flags” in lowlands 
and swamps; this is a reference to wild iris. 
  
30 
Table 2. List of species encountered in the survey notes for the Connecticut Tract. Spelling is 
as it appears in the landbooks; contemporary common names are given in brackets. 
 
 
 
HISTORICAL COMMON NAMES  SCIENTIFIC NAMES 
Boxwood [Box elder] Acer negundo 
Soft maple, White maple Acer saccharinum 
Maple, Sugar maple, Sugar tree Acer saccharum 
Alder Alnus incana 
Birch [Yellow birch] Betula alleghaniensis 
Black birch Betula lenta 
Swamp birch Betula pumila 
Water beach [American hornbeam] Carpinus caroliniana 
Hickory, Hickry, Hickery Carya spp. 
Chesnut Castanea dentata 
Dogwood [Flowering dogwood] Cornus florida 
Beech, Beach Fagus grandifolia 
Ash  Fraxinus spp. 
White ash Fraxinus americana 
Black ash Fraxinus nigra 
Butternut Juglans cinerea 
Tamarack, Tamrack, Cypress [Larch] Larix laricina 
Whitewood [Tulip tree] Liriodendron tulipifera 
Cucumber  Magnolia acuminata 
Peperidge, Piperedge [Blackgum] Nyssa sylvatica 
Ironwood Ostrya virginiana 
Spruce Picea mariana 
Pine, White pine Pinus strobus 
Sycamore, Buttonwood Platanus occidentalis 
Poplar, Pople, Popple [Aspen] Populus spp. 
Cherry, Black cherry Prunus serotina 
Oak  Quercus spp. 
White oak Quercus alba 
Swamp white oak Quercus bicolor 
Swamp oak Quercus palustris 
Black oak Quercus velutina 
Willow, Black willow, Red willow Salix spp. 
Sassafras Sassafras albidum 
Cedar, Ceder Thuja occidentalis 
Basswood, Bass Tilia americana 
Poison sumac Toxicodendron vernix 
Hemlock  Tsuga canadensis 
Elm  Ulmus spp. 
Red elm Ulmus rubra 
Prickle ash Zanthoxylum americanum 
  
OTHER DESIGNATIONS  
Meadow  
Open Marsh  
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Table 3. Species of the Connecticut Tract, as recorded in bearing tree descriptions, in line descriptions, and in the contemporary USDA 
Forest Service Forest Inventory Analysis (FIA). 
 
 
 
    
Bearing 
trees Lines Density by Rank FIA 
Common  Species Density Frequency Density 1 2 3 4 5 6+ Density 
American beech Fagus grandifolia 65.1  89.6  19.6  71.5 9.8 3.3 4.8 3.8 2.3 0.7 
Maple Acer spp. 9.7 80.4  17.6  2.8 67.6 4.5 3.2 4.8 5.0 12.8  
Eastern hemlock Tsuga canadensis 4.9 22.6  4.9 8.3 3.4 4.7 2.8 2.2 7.3 0.0 
Black ash Fraxinus nigra 3.5 22.3  4.9 4.7 1.3 3.7 5.4 6.4 11.3 1.0 
Elm Ulmus spp. 3.0 52.5  11.5  1.2 3.9 2.6 48.5 15.1 6.8 6.2 
Oak Quercus spp. 2.8 11.7  2.6 3.0 1.1 1.2 3.2 2.6 5.7 0.7 
Basswood Tilia americana 2.5 68.8  15.0  0.8 3.2 65.1 3.8 3.9 5.2 1.0 
White & Green ash Fraxinus spp. 1.9 43.9  9.6 0.2 0.3 4.8 13.9 47.1 8.3 35.1  
Silver maple Acer saccharinum 1.0 7.0 1.5 0.1 0.4 1.7 0.9 1.0 7.2 12.1  
Hickory Carya spp. 0.8 10.7  2.3 0.0 1.9 1.1 2.0 3.7 8.4 1.3 
Tamarack Larix laricina 0.5 7.6 1.7 3.9 1.5 0.5 0.8 0.9 1.7 0.0 
Eastern white cedar Thuja occidentalis 0.2 7.3 1.6 2.3 1.8 0.8 1.3 1.6 1.7 0.0 
Tulip tree 
Liriodendron 
tulipifera 0.1  8.1 1.8 0.2 0.5 0.9 1.9 1.5 8.4 0.0 
Other   4.1 n/a 5.5 1.0 3.3 5.1 7.5 5.4 20.7 29.2  
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Figure 4. Distribution of bearing trees for five species in the four townships. The surveyor for Township 2 used posts rather than bearing 
trees, so there are few data points for that township. “Upland oaks” includes white and black oak, but not swamp oak. 
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Figure 5. Distribution of tree species from line descriptions. Darker tones indicate that the tree was ranked higher in the line description, 
which indicates that the tree was more prevalent in that area. “Upland oaks” includes white and black oak, but not swamp oak. 
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 Thus, the analysis of bearing tree and line description data are in agreement that the 
dominant species in this forested area of the Erie-Ontario Lowlands in 1811 were American 
beech (Fagus grandifolia) and sugar maple (Acer saccharum). Studies of presettlement forest 
composition have predominately used bearing tree records alone as their source data in spite 
of concerns that at least some bearing tree records indicate surveyor bias. The reasons for 
this preference for bearing tree data include the uniformity and prevalence of bearing tree 
records as compared to line descriptions, the methodological challenge of analyzing and 
visualizing rank-ordered line data (but see Scull and Richardson 2007), and the perceived 
subjectivity in surveyors’ rank ordering. As subjectively ranked lists, the rank order beyond 
the first four to six places is imprecise because ranks four and above are typically filled with 
subdominant and less common species. Moreover, because the reason for listing timber was 
to establish property value, subcanopy tree species with little market value, such as 
ironwood and flowering dogwood, are probably undercounted. Since the Connecticut Tract 
landbooks contained both types of data for the same area and collected at the same time, it is 
possible to evaluate whether bearing tree and line data provide different amounts and kinds 
of information about the presettlement forest (Seischab 1990). Bearing tree data provide a 
picture of the overall forest composition via their structure as a systematic sample. By 
contrast, the line description data provide a picture of the spotty variation and community 
structure of the forest. They demonstrate, for instance, that in the isolated locations where 
species such as tamarack or eastern white cedar grow, they occupy the first-ranked spot in 
line descriptions. 
 A close investigation of the differences between the bearing tree data and the line 
description data can also yield insights about the diversity of the understory trees in this 
forest (Table 2 lists all the trees mentioned in bearing tree and line data; those that are not 
specifically named in Table 3 appeared only rarely). There are several species that appear in 
the line descriptions but not in the bearing tree data. While this may be due to chance, it is 
also possible that, given a choice between available trees, there were some species, such as 
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basswood, ironwood and swamp white oak, which were considered too small or too short-lived 
to be of use as bearing trees. In addition, it is possible that the surveyors would have avoided 
marking older trees as bearing trees if there were other nearby options. Surveyors probably 
had the expectation that the trees they marked would be revisited in the coming years by the 
purchasers of the lots to verify property lines. For this reason, they would pick trees that 
could be expected to live and to be noticed on the landscape. It is interesting, for example, 
that although ironwood appears infrequently in the line descriptions of timber and not at all 
among the bearing trees, the surveyor of Township 2 who set posts rather than recording 
bearing trees used ironwood for the vast majority of those posts. Thus, this species with low 
market value must have been readily available throughout Township 2.  
 
Vegetation Communities 
A supervised classification of community types (Figures 6 & 7) is based on 
presettlement community classifications of the neighboring Holland Land Company 
Purchase (Seischab 1992, Wang 2007) and Phelps and Gorham Purchase (Seischab 1990) and 
on the contemporary classifications used by the New York State Department of 
Environmental Conservation. The GIS models of vegetation communities for bearing tree 
and line data visually demonstrate broad agreement between the two sampling methods. 
Figure 8 shows the dominant plant communities of 1811 within the study area as 
interpolated from the line data. 
  Beech was the most common tree species (Table 3), and it appeared as a component 
of a couple of community types. In most areas, it grew in association with sugar maple, 
basswood, and elm. Near Lake Ontario and in scattered uplands and ravines, it was found 
with hemlock (Figures 6 & 7). The strong predominance of beech in this area is consistent 
with findings for the neighboring presettlement forests to the west and to the east (Braun 
1950, Seischab 1990 and 1992, Wang 2007). 
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Figure 6. Forest community type distributions in the Connecticut Tract in western New 
York from bearing tree data.  
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Figure 7. Forest community type distributions in the Connecticut Tract in western New 
York from line descriptions.  
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Figure 8. Interpolated forest community type distributions in the Connecticut Tract derived 
from 1811 line descriptions. 
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Significant oak communities (containing white oak, black oak, and hickory) were 
found on uplands north of Ridge Road. These were interspersed with small, patchy wetland 
communities. Similar well-defined but widely dispersed oak-hickory communities existed 
during this era in the Finger Lakes region, just to the east, but not in the Holland Land 
Company Purchase to the west (Seischab 1990, Seischab1992, Wang 2007). Presettlement 
vegetation maps of the neighboring Finger Lakes region show the oak-hickory forests north 
of Ridge Road to be continuous with a line of oak-hickory forest communities extending 
across the Pinnacle Range in present-day Rochester, east to Canandaigua Lake, and south to 
the Pennsylvania border (Seischab 1990). A remnant example of a similar oak-hickory 
community containing many mature white and black oaks as well as examples of the 
diversity among non-dominant trees such as basswood, butternut, cherry, tulip tree, and 
sassafrass can presently be found in Rochester’s Washington Grove.7 
Soil drainage and texture were correlated with the forest community type which 
grew on each site. Poorly drained soils, as documented in the survey and corresponding to 
current hydric soils groups, hosted a variety of wetland species. Black ash, elm, and silver 
maple grew in what were most likely seasonally wet soils. Swamps contained tamarack and 
cedar, sometimes in stunted growth forms, as well as alder and willow (Figures 6 & 7). There 
was also a large open marsh, marked as “Open” in black in Figure 7 in the center of 
Township 1 (the southernmost township). 
These results are broadly consistent with other studies of the presettlement forests of 
western New York, but due to the finer scale of this study, these results also diverge from 
other findings by identifying a wider diversity among community types and by more 
accurately specifying the boundaries between vegetation communities. The most widely cited 
classification of “original,” or presettlement, forests for the eastern United States is Braun 
(1950). Her classification map places the southern part of the study area in the Hemlock-
                                                       
7 An interesting project requiring further research would be to investigate an explanation for 
this ‘oak finger,’ considering possible physical, ecological, and cultural (or anthropological) 
reasons for its existence.  
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White Pine-Northern Hardwood community, while the area closer to Lake Ontario falls in 
the Beech-Maple community. Braun’s study covered all of eastern North America, and the 
strength of the study is that it provides good, reasonably accurate and very consistent 
coverage of such a large area. Braun was only able to perform a limited number of field 
visits, and the boundaries of the forest regions lack precision. A more recent classification 
analysis by Dyer (2006) more accurately places the Connecticut Tract entirely in the Beech-
Maple-Basswood community.  
On a broad scale, Dyer’s reclassification of forest regions matches community 
classifications from the line data more closely than Braun’s did (Figure 7). However, neither 
of these broad regional classifications capture the detail of the finer scale of this study. In 
particular, the patchy nature of the less common communities (namely, the Ash swamps, the 
Tamarack swamps, the Beech-Hemlock communities adjacent to Lake Ontario, and the Oak-
Hickory communities north of the Niagara Escarpment) are missing from these broad 
classifications. This is particularly striking since Braun had indicated that one of the 
characteristics of the Beech-Maple forest region was its uniformity (1950, 309). Each of these 
unique communities exist along a north-south gradient. That is, they are arranged in tiers 
which parallel the current and former lakeshores, with the Beech-Hemlock community along 
the current shore of Lake Ontario, the upland Oak-Hickory and interspersed lowland  Ash 
swamps arranged just north of the Niagara Escarpment, additional Hemlock-Beech 
communities lining the escarpment along Ridge Road, and Beech-Maple communities south 
of the escarpment. The Beech-Maple communities themselves are interspersed with several 
types of swamps, giving way to more level land and more uniform Beech-Maple communities 
in the southernmost township. Thus, the heterogeneity which we identified at these smaller 
scales may be related to soil structure and drainage, to minor differences in climate due to 
proximity to Lake Ontario, to physiographic features such as the Niagara Escarpment, and 
to native cultural activities which influenced fire regimes. This study provides a snapshot of 
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a landscape which included many different distinct communities and which was much less 
homogeneous than regional forest classifications indicate. 
 
Soils and Wetlands 
Soil quality information was provided in the 1811 survey notes at a general level. 
Soils for each lot line were designated as being of first, second, or third quality, with third 
quality soils being either too stony or too wet for agriculture (Figure 9). The prevalence of 
Class 2 soils in Township 4 may be due to the soils below the escarpment being of a coarser 
texture or may be due to a surveyor whose standards for Class 1 soils were higher than the 
others. Most Class 3 soils were in wetlands, according to surveyor notes. There is broad 
agreement between the Class 3 soils of the 1811 survey and current wetland boundaries 
(National Wetlands Inventory 2006) (Figure 10). In Figure 10, the large brown polygon 
located along the western edge of Township 2 is the current location of the Kendall onion 
fields, a large expanse of peat soil that still retains wetlands characteristics, if not function. 
In the 1811 survey, this was the only large marsh, containing an open marsh in some areas 
and otherwise forested with tamarack, cedar, alder, and willow. The Bergen Swamp is  the 
largest dark green polygon in Figure 10, located along the eastern edge of Township 2. This 
swamp was the largest of many forested swamps in the survey data, containing both 
Tamarack-Cedar-Alder and Black Ash-Elm community types. These wetland community 
types are clearly visible in Figures 7 and 8. 
Two medium-sized wetlands from the 1811 survey data, located in the southeast 
corner of Township 1 and the middle of Township 3, appear to be lost or greatly diminished, 
based on the current wetland boundaries. Many smaller contemporary wetland boundaries 
are not evident in the line data for soils, suggesting either wetland expansion in the area 
over time or that the line data lack the spatial resolution to pick up these smaller features. 
Additional analysis of line segment data should help answer this question.  
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Figure 9. Soil classifications according to the 1811 Connecticut Tract survey’s classification 
of soils as of first, second, or third quality for agricultural use. 
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Figure 10. An overlay of the surveyors’ assessment of soil quality with the 2006 NWI 
wetlands map. Class 3 soils were considered unsuitable for agriculture, either because they 
were too wet or too stony. 
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One area of recent wetland expansion is seen north of Ridge Road in Township 4, 
where the 2001 National Land Cover Data and 2006 National Wetland Inventory data show 
extensive forested wetlands. The 1811 plant and soil data only indicate smaller pockets of 
wetlands in this area around Ridge Road. Alteration in drainage patterns due to the 
conversion of forests to agriculture, the construction of Ridge Road, and an overall increase 
in impervious surface area are likely contributing additional moisture to the area north of 
Ridge Road (the regional drainage is to the north), allowing the forests to convert from more 
upland communities (oak and oak-hickory) in 1811 to the forested wetlands of today (Figures 
8-10). 
The soil and wetland analysis suggests that many of the main wetland areas 
originally surveyed remain today, although not necessarily in their original form. Bias may 
also play a role in the extent of the soil classes as mapped in the line survey data. The vast 
majority of the area is classified in the survey as class 1 or 2 soils (50% and 40%, 
respectively). Many current wetlands, as defined by state and federal wetland and hydric soil 
maps, are encompassed in the class 2 soils as mapped in 1811. This may reflect the seasonal 
nature of pocket wetlands (vernal pools), which are included in the contemporary maps, or it 
may be a skewed attempt to make the area look more promising for farming. 
 
The Regional Context 
The species composition for the Connecticut Tract can be compared to studies of the 
historical vegetation communities immediately to the east and the west. The Phelps and 
Gorham Purchase, a much larger private land purchase to the east, was surveyed between 
1789 and 1792, and the Holland Land Company, a private land purchase encompassing 
western New York State, was surveyed between 1798 and 1801. The surveying and 
settlement of the Connecticut Tract was delayed relative to these larger purchases, so the 
condition of the forest in the Connecticut Tract was comparable to the earlier surveys of 
those neighboring tracts. An analysis of the line description data on the Till Plains portion of 
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the Phelps and Gorham Purchase found that beech was the dominant species, observed in 
78.2% of line descriptions (Seischab 1990). This is somewhat lower than the 89.6% of line 
descriptions in the Connecticut Tract which mentioned beech. It is likely that beech was a 
more significant component of presettlement forests in western than central New York. 
Further support for this conclusion is that to the west of the Connecticut Tract the frequency 
of beech in line descriptions on the Holland Land Company’s Till Plains area was 93.1% 
(Seischab 1992).  
The density of beech in the bearing tree records of the Connecticut Tract was 65.1%, 
which is considerably higher than the 37% that Wang (2007) found in the bearing tree 
records of the neighboring Holland Land Company Purchase. However, Wang’s analysis does 
not separate a density measurement for the Till Plains physiographic region from the 
Allegheny Plateau, and this may be sufficient to account for the difference since beech forests 
were far less prevalent in southern than northern New York. The rank ordering of most 
bearing tree species in the Connecticut Tract is consistent with that in the Holland Land 
Company Purchase. 
When comparing the line and bearing tree data of this sample with the analysis of 
these types of data for the neighboring tracts, it does not appear that the bearing tree records 
over-recorded beech, as Seischab indicated was likely the case in the Phelps and Gorham 
records (Seischab 1990). Rather, the bearing tree and line description data in the 
Connecticut Tract are consistent with each other, based on visual inspection of GIS images, 
and the picture of forest composition which emerges is also consistent with that of the line 
data from neighboring tracts (Seischab 1990, Seischab 1992). 
The community studies of these two neighboring land purchases are also consistent 
with the results for the Connecticut Tract. Wang (2007) found that the Holland Land 
Company’s most common community types were beech and beech-maple. Seischab (1990) 
found that the two most common community types in the Phelps and Gorham Purchase were 
beech-maple and oak-hickory. In the Connecticut Tract, the most common community was, 
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by far, beech-maple, with hemlock-beech and ash-elm communities of secondary importance. 
Wetland communities did not play as significant a role in the two larger land purchases as 
they did in the Connecticut Tract. This is a result of the smaller scale of the study, both 
because it is limited to the Erie-Ontario Lowland region and because observations made on 
the smaller scale of lots picked out numerous small wetlands that would have gone less 
noticed in a larger survey.  
Indeed, a benefit of the smaller scale of the lot surveys used in the Connecticut Tract 
is that it provides detailed information about less common community types, such as the 
tamarack-cedar-alder and black ash-elm-silver maple wetland community types. Another 
benefit of using the line data from these surveys is the information they yield about less 
common species which are left out of the larger-scale surveys. For example, the analysis of 
density by rank for ranks 3 through 6+ allows us to see that elm, ash, hickory, and tulip tree 
are widely dispersed across the landscape even though they do not function in any single 
community type as dominant species (Table 3). 
 
Contemporary Forests of the Connecticut Tract 
We cannot expect contemporary forests to be identical to historic forests because 
biological conditions are dynamic. Due to succession and other natural processes, we would 
expect a change in forest composition over large time scales regardless of human activity. 
However, historical data are most meaningful when compared with data on contemporary 
forests, so that we can attempt to evaluate the degree and reasons for change. The 
contemporary forest of the Connecticut Tract bears only a superficial resemblance to its 
presettlement condition. According to the USDA Forest Service’s Forest Inventory Analysis 
(FIA), the most prevalent species in the area of interest are green and white ash, red and 
sugar maple, and silver maple (Table 3). Although all of these species were also present in 
the presettlement forest, they were of secondary importance relative to beech. Beech once 
constituted 65% of the forest cover in this area. Now it constitutes less than 1% of the forest 
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in this area (Table 3) and approximately 5% across western New York (Wang, Kronenfeld 
and Larsen 2009). There are noteworthy sampling differences between the historical surveys 
and the trees noted in the FIA survey. Namely, the FIA survey is a census of every tree in a 
given plot rather than a brief list of the dominant timber types, and the FIA sample plots are 
fewer in number and more scattered across the area. Thus, the landbook data is more likely 
to identify mature canopy trees while the FIA data includes understory trees such as ash. 
However, the predominance of ash in this census is consistent with the numerous young 
successional forests found on recently abandoned agricultural lands across New York State. 
In addition, the FIA tree census category “Other” in Table 3 includes apple and crabapple 
trees.  
Many factors have likely contributed to the decline in beech density in the study area 
during the last 200 years. First, beech is considered undesirable for timber and may be 
selectively removed from woodlots and forest stands. Second, due to its regeneration 
strategies, beech is very slow to recover after clearing and cutting (Hamburg 1984). Beech 
trees typically reproduce vegetatively, so once excluded from an area by clearing, beech is 
slow to return. It also can reproduce via seeds, but the seeds are most often spread by 
scatterhoarding rodents, which have a limited range (Tubbs and Houston 1990). Lastly, the 
region has also recently been impacted by beech bark disease, which is caused by a scale 
insect, Cryptococcus fagisuga, in combination with cambium killing fungi, Nectria conccinea 
var. faginata (Houston 1994). The combination reduces vigor and increases mortality in adult 
trees (> 25cm DBH) while leaving younger trees unaffected (Mize and Lea 1979). The first 
two factors have likely influenced the species over the long term, but the disease is likely to 
have increasing impact in the future, as it has only reached the area in the last few decades. 
Several other forest species have also been decimated by introduced diseases and 
pests (Table 1). Ash species are the most prevalent tree in the contemporary forest, but all 
native species of ash are currently threatened by the emerald ash borer. This insect was 
introduced to western New York from Asia within the last few years, and as of 2012 it has 
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been found in Monroe and Genesee Counties, within 40 miles of each side of the Connecticut 
Tract. It is forecast to become widespread in the region’s forests within a decade. In 
southeastern Michigan, the emerald ash borer has killed tens of millions of ash trees, and 
there is currently no way to protect the majority of ash trees from its spread. Although elms 
are still found in the contemporary forest of the Connecticut Tract (Table 3), they are not as 
widespread as they once were due to the impact of Dutch elm disease in the mid-20th century, 
and the health of the remaining elms is at risk. Disease-resistant strains have been 
developed for planting by homeowners but are rare in the wild. Butternut and chestnut, once 
species of minor importance in the forests of western New York, are no longer found and 
have a poor outlook for recovery. Reproductively viable hybrids of Chinese and American 
chestnut have been developed through breeding programs, but chestnut hybrids are unlikely 
to be adequate replacements for several reasons. The long-term disease resistance of the 
hybrid varieties is unknown, the hybrids have so far failed to capture all of the 
characteristics of the American chestnut, and the scope of reintroduction that would be 
required to return the chestnut to its former range is daunting. Beech are most likely 
missing from the contemporary forest primarily as a result of land-use effects, but introduced 
disease will further limit their recovery. The hemlock wooly adelgid was recently discovered 
in western New York and will likely impact the future of this species, which is already lower 
in density due to preferential logging practices. White and black oak are all but absent from 
the FIA census. The decline of these oak species in the northeast remains an ecological 
mystery at this time, with the leading hypotheses for the decline being the absence of fire 
and predation of seedlings by an increased deer population (Abrams 2003). 
The loss or decline of this large number of important tree species has important 
implications for forest managers attempting restoration of New York’s forested landscape. In 
particular, the area was once dominated by beech, but once excluded, this species is slow to 
return naturally due to the fragmented landscape and its  colonization habits (Wang, Larsen 
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and Kronenfeld 2010). If recovery of beech is desired, it may need intensive management and 
reseeding or planting into areas where it has been excluded. 
 Although wetlands have been disappearing nationwide as a result of agricultural and 
suburban development, the decline of wetlands in this area was less than can be seen 
elsewhere and the draining of wetlands took place, for the most part, over a century ago. 
Moreover, the diversity of tree species in these wetlands has not been reduced to as great a 
degree as in the upland forests. The wetland boundaries have stayed relatively stable over 
time, but the loss or reduction of several wetland-associated tree species is not unexpected, 
as some wetlands have been lost, particularly in the region around the Erie Canal (northern 
portion of Township 3). Most likely, the construction of the canal changed the local 
hydrology. Some of the areas with rich, muck soils have been converted to agriculture, such 
as the western side of Township 2, which shows significant density of tamaracks in 1811 but 
is now used for onion cultivation (Figures 8-10). An exception to this trend of partial loss of 
historic wetlands is the Byron-Bergen Swamp on the southeast side of Township 2, which 
has been carefully preserved by the Bergen Swamp Preservation Society and currently 
harbors numerous regionally rare vegetation and animal species. 
The greatest amount of change in today’s forests can be traced to human impacts on 
vegetation associations. The three factors which are responsible for most of these changes are 
the clearcutting of the forests at the time of settlement (Rhemtulla, Mladenoff and Clayton 
2009), land-use and drainage changes, and the legacy of introduced pathogens in the 
twentieth century (Ellison et al. 2005). Ecosystem-wide and long-range effects of the 
disappearance or limited reproduction of those species affected by introduced pathogens is 
not yet fully understood. For example, in many forests where the chestnut was once 
dominant, other tree species have replaced it in the canopy.8 These substitutes are 
equivalent for some functions, such as providing shelter for birds, and partially equivalent 
                                                       
8 In local forests, there was a practice in the 1930s of planting sugar maples to replace the 
lost chestnuts. 
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for other functions, such as providing forage for wildlife. However, some functions have not 
been replaced. In the case of chestnuts, down dead wood decomposes very slowly, and in 
streams it alters channel structure and provides a unique habitat for macroinvertebrates 
(Ellison et al. 2005). Subtle but important interactions such as this require further study as 
the loss of tree species may lead to other rapid shifts in biological diversity throughout an 
ecosystem. Contemporary forests are very unlike presettlement forests due to the current or 
projected loss or steep reduction in important tree species—beech, hemlock, elm, ash, white 
oak, and black oak—and the type and degree of change in our future forests is not known to 
us now. The continuing invasion of exotic species and the projected effects of climate change 
increase the overall fragility of forest ecosystems.
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Chapter 4: Conclusion 
 
 
This study examines the possibilities for, and limits of, using presettlement records 
on a smaller, local scale as compared to the regional scale of larger, neighboring tracts. It 
also demonstrates how a Geographic Information System (GIS) can be used to investigate the 
spatial distribution of vegetation and to compare presettlement forest communities with 
contemporary forest communities. It evaluates the congruence of the two types of data 
recorded in early land surveys, and it adds to the coverage of other studies of the private land 
survey records of western New York by partly filling in the gap for the Morris Reserve 
between the Holland Land Company Purchase and the Phelps and Gorham Purchase.  
 
Overview of Research Findings 
In 1811 when the Connecticut Tract was first surveyed for European settlement, 
there were dense forests as well as extensive swamps and wetlands. Vegetation communities 
had developed in response to the demands and limitations of soil, climate, and hydrology, as 
a result of natural disturbances such as ice storms, floods, and fire, and very likely also as a 
result of the influence of Native American land-use practices. In the nineteenth and 
twentieth centuries the area’s vegetation changed rapidly and considerably. The region’s 
forests were largely cleared in the early nineteenth century for agricultural development and 
to manufacture potash, and in recent decades some farms have been abandoned and areas of 
the forest have regrown. However, forest regrowth in the early twenty-first century does 
not—and cannot—replicate its earlier state. In the intervening two hundred years, soils have 
been altered through plowing, hydrology has been changed by the draining of wetlands, and 
the species abundance has shifted due to disease and other factors. This analysis of 
presettlement land records enables an evaluation of the type and extent of such changes.  
American beech, now a minor component of the region’s forests, was once the forest’s 
dominant species. Beech trees commonly grew in association with sugar maple, elm, and 
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basswood on mesic soils. The western terminus of a narrow band of an oak-hickory 
community type which extended from central Pennsylvania north and west through the 
western Finger Lakes region was also contained within the Connecticut Tract. Numerous 
wetlands supported a rich variety of wetland vegetation communities, including willow and 
alder thickets, cedar swamps, stands of black ash and elm, and an open cattail marsh. The 
surveys which supplied this data are unique in their level of detail about less common trees, 
such as butternut, which have all but disappeared from native forests. A significant finding 
of this study is that the relatively minor differences in elevation and physiography found in 
this area of the Till Plain are nonetheless sufficient to correlate with distinct community 
types. Far from being completely uniform, this area is marked by a patchwork of wetland 
communities and upland communities. The fine scale of the study demonstrates two types of 
diversity—diversity among community types and also the presence in small numbers of a 
large variety of non-dominant species. 
 One objective of this study was to investigate the reliability of the bearing tree data 
which report a high proportion of beech in western New York forests. By comparing the two 
sources of ecological data from a single survey, it appears that these forests did indeed 
contain an especially high density of beech. The dominance of beech is visible in both the 
survey of timber along the lines and in the bearing tree data recorded at lot corners. 
Moreover, there is broad concurrence between the bearing tree data and the line description 
data on the contribution of other species to the forest composition, indicating the general 
reliability of these data types. The data cannot be directly compared to each other; however, 
the point data which record the individual trees closest to lot corners produce a rank 
ordering of species which concurs with the more subjective recording of timber types as rank-
ordered lists along lot lines. Comparison of the two data types is made intuitive by their 
visual representation in a GIS, clearly demonstrating the location of different vegetation 
communities. 
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 Another objective was to examine changes in forest composition and wetland location 
and extent over time. Both forest composition and wetland locations have changed 
dramatically. Many important tree species in the presettlement forest, including American 
elm, beech, white oak, white and green ash, hemlock, chestnut, and butternut are threatened 
by land-use changes and pests or diseases, necessitating strategic conservation planning, 
influenced by knowledge past vegetation distribution. Although forest structure and function 
appear to have survived elm disease and chestnut blight in the northeast, the combination of 
several introduced pests and diseases and the decline of white oak and beech due to clearing 
and other land-use effects, are likely to cause both an overall change in forest structure and, 
perhaps, a narrowing of the diversity between community types.  
A few protected wetlands remain as mapped in 1811, but many of the larger 
wetlands were lost due to draining for agriculture and the construction of the Erie Canal. On 
the other hand, concerted attempts at wetland preservation, such as that taken by the 
Bergen Swamp Preservation Society, have been effective in maintaining wetland function 
and biodiversity, and some historically minor wetlands appear to have grown in recent times. 
A question for further study is whether the wetland vegetation communities in this region 
have maintained their presettlement diversity, since the FIA data does not represent as 
detailed a sample of these community types as the presettlement survey data. Since 
important areas of the wetlands have been preserved intact since the time of European 
settlement, and since wetlands have high ecological value in terms of hosting wildlife 
diversity and fulfilling ecosystem functions, additional study of the wetland systems in this 
region would be a fruitful area of research and useful for conservation activities. 
 
Applications and Limitations of the Study 
This study complements the studies of the neighboring private land surveys of the 
Phelps and Gorham Purchase and the Holland Land Company Purchase. It partially fills the 
geographic gap between these two larger tracts, while providing a more fine-grained look at 
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the patchiness of the landscape. For instance, with regard to beech, this study finds that the 
proportion of beech in the Connecticut Tract is intermediate between the higher proportion 
on the Till Plains section of the Holland Land Company Purchase and the somewhat lower 
proportion in the Phelps and Gorham Purchase. Unfortunately, our knowledge of the 
presettlement forest composition in this gap between these two large purchases remains 
incomplete. Records of the remaining areas of the Morris Reserve have not yet been 
discovered, if they exist.  
This study’s success ultimately rested on the contingency of a complete set of 
landbooks having been preserved intact for the Connecticut Tract.9 A synthesis of the 
presettlement land survey records for central and western New York would be a useful 
accomplishment for preservationists, historians, and land managers to draw on. Seischab 
(1992) and Wang (2007) have thoroughly examined and analyzed records of the Holland 
Land Company, which have been preserved in Amsterdam (in the Netherlands), with copies 
available in the New York State Library and in Reed Library at SUNY-Fredonia.  Seischab 
(1990) examined records for the Phelps and Gorham Purchase which are to a large degree 
collected at the New York State Library but with copies scattered at various public libraries 
and private archives in central New York. In addition, some of the original Phelps and 
Gorham Purchase surveys have been lost to history—they may yet lie undiscovered in 
archives or private collections, or, more likely, they have been permanently lost (to fire, 
water, rot, the trash bin, and so on). This study of the Connecticut Tract covers the 
northernmost section of the Morris Reserve. Additional records from the Morris Reserve, 
again, may lie in other archives or libraries, perhaps in Britain, perhaps at the New Jersey 
Historical Society Archives in Trenton, or they may have vanished. In addition to the studies 
I have cited here, there is also ongoing research into the presettlement forests in central New 
                                                       
9 Charles Cogbill was of tremendous assistance in providing the reference to the Connecticut 
Tract surveys, a tip which was necessary for the completion of this project. 
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York (Scull and Richardson 2007) and an ongoing investigation in Albany and Rensselaer 
Counties. 
Increasingly, archives are creating online searchable catalogs of their collections, and 
digitizing some of their holdings. These developments may open the door to future 
discoveries of early private land surveys. In addition, records of early deeds held in county 
record offices (and sometimes in archives) are another rich source of information about 19th 
century vegetation. Although examination of such records presents a logistical and statistical 
challenge because they lie scattered in numerous sites, were recorded over a range of dates, 
and present geographically scattered points, they no doubt contain data about historical 
vegetation which could answer lingering questions, such as the prior extent and location of 
oak-hickory forests in central New York. 
The characteristics of the presettlement forest are not an ideal to which land 
managers should intend to return contemporary forests. However, such studies do increase 
our understanding of ecological interactions and add to our ability to understand the 
dynamics of contemporary forests. For example, studies of the presettlement forests of 
western and central New York indicate that oak-hickory forest remnants such as 
Washington Grove are not isolated islands amongst the vast forests of beech and maple. A 
string of such communities colonized glacial morainal deposits and contributed to the 
diversity of this region’s forests—and the diversity of vegetation likely produced effects in 
wildlife populations and native cultures. Understanding presettlement forest dynamics is 
therefore of interest to local researchers in diverse fields and to people working in land 
preservation and land management. 
The study of presettlement land records is useful because the historical conditions of 
our forests provide a reference point, which in turn contributes to an evaluation of 
contemporary ecosystem health. Taken together, studies of presettlement vegetation help us 
to develop an understanding of historical changes in landscapes. Estimating how much our 
forests have changed over the past two centuries is a part of the knowledge base needed to 
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help us to evaluate contemporary forestry practices. Forest composition and structure have 
been in flux since the retreat of glaciers from this area ten thousand years ago. The post-
glacial colonization of some tree species was more rapid than others, and the cultural 
practices of the peoples living in this area before European settlement undoubtedly 
influenced forest structure and composition directly, through agriculture, and indirectly, 
through changes to the fire regime and to wildlife populations. Thus, the presettlement 
assemblages are one snapshot of a dynamic forest. Nonetheless, this snapshot is an 
important one because land-use and other influences in the last two hundred years have 
dramatically increased the rate of change in this region’s forests. We can expect further 
changes in the future, as introductions of non-native species continue and the effects of 
climate change increase. 
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